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Wliat is claimed is: 



1 . An isolated nucleic acid/nolecule comprising an adenovirus tripartite 
leader (TPL) nucleotide, said TPL nucleotide sequence comprising (a) first and second 
different TPL exons or (b) first, sedBnd and third same or different TPL exons, said 
TPL exons selected from the group consisting of complete TPL exon 1, partial TPL 
exon 1, complete TPL exon 2 ami complete TPL exon 3. 



2. The isolated nuclpc acid molecule of claim 1, wherein said sequence is 
operatively linked to an intrtpn containing an RNA processing signal. 

3. The isolated nuclek^qid molecule of claim 1 wherein said TPL 
nucleotide sequence consists e^g^mally of complete TPL exon 1 operatively linked to 
complete TPL exon 2 op eratfa^ely linked to complete TPL exon 3. 



.wherein said intron is 




5. The isolated nucleic acid^flolecule of claim 1 wherein said TPL 
nucleotide sequence is shown in SEQ^JD NO: 32. 



6. The isolated^nucleic acid molecule of claim 1 further comprising a 
promoter and a nuclej^acid sequence which encodes an adenoviral structural protein, 
operatively linkgji^fo said promoter and said TPL sequence. 

7. The isolated nucleic acid molecule of claim 6 wherein said adenoviral 
structural protein is a fiber protein or a chimeric protein which includes an adenovirus 
fiber protein tail domain. 
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8. The isolated" nucleic acid molecule of claim 7 wherein said chimeric 
protein comprises an Ad3 head domain and an Ad5 tail domain or an Ad5 head domain 
and an Ad3 tail domain. 



9. The isolated nucleic acid mdfecule of claim 7 wherein said molecule is 
contained in a plasmid selected from the j^oup consisting of plasmids pCLF, pDV60, 
pDV67, pDV69, pDV80 and pDV90. 




10. The isolated nuclei/facid molecule of claim 9 wherein said molecule has 
a nucleotide sequence selected Worn the group consisting of sequences shown in SEQ 
ID NO: 8, SEQ ID NO: 43, /EQ ID NO: 44, SEQ ID NO: 47, SEQ ID NO: 64 and 
SEQ ID NO: 65.. 



11. An adenovirus vector complementing plasmid comprising an isolated 
nucleic acid molecule according to claim 1 . 

12. An adenovirus vector packagjiflg cell line comprising a stably integrated 
nucleic acid molecule of claim 1 , an opercitively-linked promoter and a nucleic acid 
sequence which encodes an adenovi^^s structural protein, wherein said TPL sequence 

nsists essentially of a first TP^^xon operatively linked to a complete second TPL 
exon operatively linked to juromplete third TPL exon. 

13. The cell line of claim 12 wherein said first TPL exon is a complete or 
partial first TPL exon. 



1 4 . The cell line of claim 1 3 wherein said TPL molecule comprises complete 
TPL exon 1 having the nucleotide sequence of SEQ ID NO: 32 or partial TPL exon 1 
having the nucleotide of SEQ ID NO: 26. 



15. The cell line of claim 12 wherein said promoter is an inducible 
promoter. 
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16. The cell line of claim 12 wherein said adenovirus structural protein is 
adenovirus fiber protein or a chimeric protein which includes an adenovirus fiber 
protein tail domain. 

17. The cell line of clain^^wherein said chimeric protein comprises an 
head domain and syi^AxfS tail domain or an Ad5 head domain and an Ad3 tail 

domain. 




1 8. The cell line of claim 12 wherein said nucleic acid molecule is selected 
from the group consisting of plasmids pDV60, pDV67 ? pDV69, pDV80 and pDV90. 
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19. The cell line of claim 18 wherein said nucleic acid molecule has a 
nucleotide sequence from the group consisting of sequences shown in SEQ ED NO: 43 , 
SEQ ID NO: 44 and SEQ ED NO: 47. 

20. The cell line of claim 12 wherein said cell line is an epithelial cell line. 

2 1 . The cell line of claim 20 wheri&n said cell line supports the production 
of a recombinant adenovirus vector genojffe by complementation of a deficient viral 
gene in said vector genome. 




22. The cell line of claiin 21 wherein said cell line further produces an 
adenovirus protein and thereby complements a deficient adenovirus gene in said vector 
genome, and wherein said cell lufe complements an adenovirus early protein gene and 
a fiber gene. 



20 



23. The cell line of claim 22 wherein the deletion of said deficient 
adenovirus gene is complemented by the expression of said gene under the control of 
an inducible promoter* 
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24. A recombinant adenovirus particle comprising a recombinant adenovirus 
vector genome wherein said genome does not encode or does not express sufficient 
adenovirus fiber protein to support packaging of a fiber-containing adenovirus particle 
without complementation of said fiber gene. 

25. The recombinant adenovirus particle of claim 24 wherein said 
adenovirus vector genome does not encode one or more functional proteins selected 
from the group consisting of El AJE1B, E2A, E2B, E3 and E4 protein. 

26. The particle of craim 24 wherein said adenovirus vector genome is 
Ad5.Bgal.AF. / 

27. The particle off claim 24 wherein said adenovirus vector genome is 
contained in the adenovirus particle deposited under ATCC accession # VR2636 and 
corresponding to Ad5.Bgal.AF. 

28. The particle/of claim 24 wherein said particle lacks fiber protein or 
contains a modified fiber protein. 

29. The pamcle of claim 24 wherein said particle comprises an adenovirus 
fiber protein or a cm^dnc protein having an adenovirus fiber protein tail domain, said 
chimeric protein comprising an Ad3 head domain and an Ad5 tail domain or an Ad5 
head domain ancran Aa3 tail domain. 

30. The particle of claim 24 wherein said exogenous protein is a therapeutic 
gene product. / 

31. A helper-independent fiberless recombinant adenovirus vector genome 
comprising genes Which: 

(a) encodes all adenovirus structural gene products but do not express 
sufficient adenovims fiber protein to package a fiber-containing adenovirus particle 
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without complementation of said fiber gene or said^jenome lacks at least the fibre gene, 
and / 
(b) encodes an exogenous prote/n. 

32. The adenovirus vector genome of claim 31 wherein said adenovirus 
vector genome does not encode one or more functional proteins selected from the 
group consisting of E1A, E1B, E2A, E2B, E3 and E4 protein. 

33. The adenovirus vector genome of claim 31 wherein said adenovirus 
vector genome is Ad5.Bgal.AF. / 

34. The adenovirus vector <genorne of claim 33 wherein said adenovirus 
vector genome has a nucleotide sequence shown in SEQ ID NO:27 and corresponds 
to Ad5.Bgal.AF. / 

35. The adenovirus veoior genome of claim 31 wherein said adenovirus 
vector genome is contained in the adenovirus particle deposited under ATCC accession 
VR-2636 corresponding to Ad5.Bgal.AF. 

36. The aden<5virus/vector genome of claim 31 wherein said exogenous 
protein is a therapeutic jpme product. 

37. An isohrted-aucteic acid that comprises the adenovirus vector genome 
of claim 31. / 

38. A methocyfor producing an adenovirus vector particle containing a 
helper-independent fiberless recombinant adenovirus vector genome, said method 
comprising providing a packaging cell line which complements replication and 
packaging of said genome and a helper-independent fiberless recombinant adenovirus 
vector genome which/is deficient in expressing sufficient functional fiber protein to 
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support assembly of fiber-containing particles £nd harvesting said particle produced by 
said cell line. 

39. The method of claim 38 wfyferein said packaging cell line complements 
adenovirus fiber protein. 




40. The method of claim /3 8 wherein said adenovirus vector genome 
comprises genes that: 

(a) express all adenovirus structural gene products but do not express 
sufficient adenovirus fiber projeinyto package a fiber-containing adenovirus particle 
without complementation o^say^Ber gene or said genome lacks at least the fibre gene, 
and 

(b) express an exogenous protein. 



j:;i5 
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The method of claim 38 wherein said packaging cell linepemprises a 
ly integrated first nucleic acid molecule alternatively opgfafively linked to a 
promoter, and said first nucleic acid is operatively linfcetfto a second nucleic acid 
molecule encoding an adenovirus structural Bferfein, wherein said first nucleic acid 
molecule comprises an adenovirus^tri^artite leader (TPL) nucleotide sequence 
operatively linked to an intpeifcontaining an RNA processing signal, said TPL 
nucleotide sequence ceiliprising (a) first and second different TPL exons or (b) first, 
second and t£ura different TPL exons, said TPL exons selected from the group 
consists of complete TPL exon 1, partial TPL exon 1, complete TPL exon 2 and 
thplete TPL exon 3 . 



42. The method of claim 18 wherein said helper-independent fiberless 
recombinant adenovirus vector genojaie is introduced by infecting said cell line with a 
virus particle containing said geiiepne. 
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43. The metho^of claim 42 wherein said particle is a particle comprising 
a helper-independent r^ornbinant^adenovirus vector genome comprising genes that: 
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(a) encode all adenovirus structural gene products but do not express 
sufficient adenovirus fiber protein to support packaging of a fiber-containing 
adenovirus particle without complementation of said fiber gene or said genome lacks 
at least the fibre gene, and 

(b) encode an exogenous pribtein, 
wherein said particlajcomprlses an adenovirus fiber protein or a chimeric 

protein that includes an adenovirus fiber protein tail domain. 

44. The method of claim 38 wherein said helper-independent fiberless 
recombinant adenovirus vector genomjfe is introduced into said cell line by transfecting 
said cell line with said helper-indepe/ident fiberless recombinant adenovirus vector 
genome 

45. The method of cl^im 44 wherein said adenovirus vector genome 
comprises genes which: 

(a) encode all ad^iovirus structural gene products but do not express 
sufficient adenovirus fibeyproWin to package a fiber-containing adenovirus particle 
without complementation^ sap fiber gene or said genome lacks at least the fibre gene, 
and 

(b) ^ficodejjj^&togenous protein. 

46. The method of claim 38 wherein said packaging cell line is transfected 
with a nucleic acid molecule encoding adenovirus fiber protein. 



47. The method of claim 46 wherein said nucleic acid molecule is a nucleic 
acid molecule comprising an adenovirus tripartite lo^Ber (TPL) nucleotide sequence, 
said TPL nucleotide sequence comprising (a) firsmtfid second different TPL exons or 
(b) first, second and third different TPL exons, s^fi TPL exons selected from the group 



consisting of complete TPL exon 1, partial T^PL exon 1, complete TPL exon 2 and 
complete TPL exo^h 3 and said molecul^/rurther comprises a sequence encoding 
adenovirus fiber protein. 
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48. The method of claim 39 whq-ein said adenovirus fiber protein is a 
modified fiber protein. 

49. The method of claim 38 further comprising the step of coating said 
particle with adenovirus fiber protein. 

50. A method for delivery of an exogenous gene to a target cell comprising 
contacting said cell with an amount of a recombinant adenovirus particle of claim 24 
sufficient to infect said cell. 



51. The method of claim 50 wherein said exogenous gene encodes a 
therapeutic gene product. 



52. The method of claim 51 wherein said recombinant adenovirus particle 
contains a modified fiber protein which birjjjs^a preselected target cell and directs 
delivery of the particle to said target 




53. The method of claim 50^wherein said recombinant adenovirus particle 

/ X 

comprises a helper-independent fioerless'j recombinant adenovirus vector genome 
comprising genes that; ^ 




(a) encode all adenovirus^structural gene products but do not express 
sufficient adenovirus fiber protein to package a fiber-containing adenovirus particle 
without complementation of said fiber gene or said genome lacks at least the fibre gene, 
and I 

(b) encode an exogenous, protein. 



54. The method of claim 50 wherein said modified fiber protein has an 
amino terminal head domain which binds to a v integrins and thereby targets cells with 
a v integrin receptors. \\ 

55. The method of claim 50 wherein said contacting is conducted in vitro. 



- 132- 

56. The method of claim 55 wherein sifid contacting is conducted on cells 



of a tissue which are first .removed from the 
subsequently returned to said patient. 



>ody of a patient, and the cells are 



57. The method of claim 50 whereii| said contacting is conducted in vivo 
by administering said recombinant adenovirus oarticle to a tissue of said patient. 



58. The method of claim 57 wherein said administering is intravenously, 
intraperitoneal^, by aerosol, topically or by injection. 

f 



59. A method for pseudotyping 



recombinant viral vectors comprising 



complementing a missing fiber gene of a helper-independent or helper dependent 

fiberless recombinant adenovirus vector genome by expressing in packaging cells a 

f 

fiber gene from a different adenoviral serotype than said recombinant adenovirus 

r 

vector, thereby pseudotyping said vector. [; 



60. A method for specifically targeting an adenovirus vector to a cell of 
choice comprising introducing a helpe^^d^^^ndent or helper-dependent fiberless 
recombinant adenovirus vector genome^into a packaging cell line for producing a fiber 

i ^ s& 

gene-deleted adenovirus vector, wh^rdnja/gene for a missing fiber protein is 
complemented with a gene for a desired modification for targeting the vector to a cell 
of choice. 



61. A method for producing a modified adenovirus comprising providing in 
vitro an exogenous fiber protein to a fiberless adenovirus. 



62. The method of claim 61, wherein said fiber is provided by adding fiber 
protein in a suitable buffer to a fiberless virus preparation, thereby producing a 
modified adenovirus. / 
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63. The method of claim 61, wherein a helper-independent or helper- 
dependent fiberless recombinant adenovirus Sector genome is introduced into a 
packaging cell line to produce a fiberless adenovirus to which exogenous fiber protein 
will be provided. 



64. A method for delivering a heterologous gene to EBV-infected B cells 
comprising infecting said B cells with a pseudotyped AdSPgal.AF particle or other 
fiber-deleted adenovirus particle, said particle having a chimeric fiber including the 
receptor-binding knob domain of the adenovirus type 3 fiber. 



f«% 65. The adenovirus particle offclaim 24 wherein said adenovirus vector 

-if 1 0 genome lacks a fibre gene or lacks a portionjof the fibre gene sequence such that fibre 

£:3 protein is not expressed in sufficient quantities to support packaging. 

fl! // 



ru 



i 

66. The recombinant adenovirus particle of claim 24 comprising a helper- 

a independent recombinant adenovirus vector genome comprising genes that: 

□ II 

1,^ (a) encode all ad enoviru structural gene products but do not express 

f ~15 sufficient adenovirus fiber protein to^u^flrt packaging of a fiber-containing 

P adenovirus particle without complementation of said fiber gene or said genome lacks 

at least the gene encoding fibre, and if 

(b) optionally en^d^alS^xogenous protein. 

67. The recombinant aden^via^particle of claim 24 wherein said particle 
20 further comprises a nucleic acid^e^joding an exogenous protein. 



68. A method for producing a modified adenovirus comprising providing 
a packaging cell line for producing aif fiberless adenovirus helper-dependent fiberless 
recombinant adenovirus vector genome and a helper virus vector, wherein said cell line 
complements at least a deficient fiber protein gene, thereby producing the modified 
25 adenovirus. c| 

! 

! 
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69. The packaging cell linepf-daim 9 wherein said cell line is selected from 
the group consisting of 293^A549, W163, HeLa, Vero, 21 1, 21 1 A and an epithelial 
cell line comprising^Ke stably integrated nucleic acid molecule. 

70. The recombingjrt-^d^novirus particle of claim 21 wherein said 
exogenous protein is selecj£d*ffpjm-^roup consisting of a tumor-suppressor protein, 
a biologically actiy^^agmenfuiereof, a suicide protein and a biologically active 
fragment thereof. 



71. A composition for preparing ajf therapeutic vector, said composition 
comprising a plasmid comprising an adenovirus genome lacking a nucleotide sequence 
encoding a fiber protein or a genome that is incapable of expressing sufficient fiber to 
result in packaging. II 



72. A method of delivering a heterologous gene to a human or any animal 
comprising providing heterologous gene/to a target cell wherein said target cell is 
contacted in vivo or ex vivo with an amount of a recombinant adenovirus particle of 
claim 24 sufficient to infect said cell andlthereby deliver the heterologous gene. 



73. The recombinant adenovirus vector particle of claim 24, wherein no 
fiber protein is expressed. 



74. The recombinant adegdvirus vector genome of claim 3 1, wherein no 
fiber protein is expressed. 



\ y 



75. The recombinant^adenctvirus vector particle of claim 24, wherein said 
genome expresses insufficient fiber to allow incorporation of said protein into the 
particle such that the particle cannot use the fiber pathway for infection. 



I35 ' / 

76. The recombinant adenovinjs genome/of claim 31, wherein said genome 
expresses insufficient fiber to allow incorporation /of said protein into a particle such 
that the particle cannot use the fiber pathway for Infection. 



77. A method for producing a gutless adenoviral vector particle comprising: 
a) delivering a helper adenovirus vector genome to an adenovirus vector 
packaging cell, wherein said helper adenovirus vector genome lacks any gene encoding 
adenovirus fiber protein or lacks the ability to encode sufficient adenovirus fiber protein 

to produce an adenoviral vector comprising fiber protein in the absence of 

l\ 

complemetation by said packing cell and wherein said packaging cell comprises the 

l\ 

nucleic acid molecule of claim 2 operably linked to a promoter and to an adenoviral 
fiber protein or to a chimeric protein that includes an adenovirus fiber protein tail 
domain; f 

cell; and 



(b) delivering a gutless adenovirus vector genome to said packaging 

I 

(c) recovering the gutless adenoviral vector particle produced by said 



cell 



78. The method of claim 77, wherejj^said helper adenovirus vector genome 
is delivered by viral infection. 

79. The method of cla|h 78^yherein said gutless adenovirus vector genome 
is delivered by transfection. 



80. The method of^laim 77^^erein said gutless adenovirus vector genome 



comprises an operable packagiftg-se'qupnce 



8 1 . The method of claim 80, wherein said helper adenovirus vector genome 

H 

has a mutation in its packaging sequence that renders said genome substantially 
incapable of being packaged as an aidenoviral vector particle by said packaging cell. 
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82. The method of claim 80, wherejfn said helper adenovirus vector genome 
comprises recombinase sites flanking its packaging sequence and said packaging cell 
further comprises a nucleotide sequence encoding a recombinase. 

83. The method of claim 82, whprein said recombinase site is a lox site and 
said recombinase is Cre. 



84. A helper adenovirus particle comprising an adenovirus vector genome 
that does not encode or does not express |ufficient adenovirus fiber protein to support 
packaging of a fiber-containing adenovinjs particle without complementation of said 
fiber gene, wherein said genome has a mutation in its packaging sequence that renders 
said genome substantially incapable of l/eing packaged. 



85. The helper adenoviruslparticle of claim 84, wherein said mutation 
comprises a deletion of at least one nucleotide in said packaging sequence. 



86. The helper adenovirus particle of claim 85, wherein said adenovirus 

I 

vector genome does not encode functional proteins selected from the group consisting 
of E1A, E1B, E2A, E2B, E3, and e! proteins. ^ 




87. A helper adenoviiwparticle comprising an adenovirus vector genome 
with recombinase sites flanking'itsjpackaging sequence, wherein said vector genome 
does not encode or does n^e^^^s^ufficient adenovirus fiber protein to support 
packaging of a fiber-containjng adenovirus particle without complementation of said 
fiber gene. 



88. The heroer adenovirus particle of claim 87, wherein said adenovirus 
vector genome does not encode) functional proteins selected from the group consisting 
of El A, E1B, E2A, E2B, E3, and E4 proteins. 
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89. An adenovirus particle comprising a gutless adenoviral vector genome 
and a fiberless capsid. 

90. An adenovirus particle comprising a gutless adenoviral vector genome 



and a capsid comprising a modified fiber protein. 

I 

5 9 1 . A packaging cell for the production of a fiberless or fiber-modified 

? 

gutless adenovirus particle comprising an adenovirus vector complementing plasmid 

i 

and a nucleotide sequence encoding a re^combinase, wherein said complementing 
plasmid comprises the nucleic acid molecule of claim 2 operably linked to a promoter 
n and to a nucleotide sequence encoding an adenoviral fiber protein or a chimeric 

1 0 adenoviral fiber protein. 

5 

ru h 

92. The packaging cell of claim 91, wherein said complementing plasmid 
and said nucleotide sequence encoding are stably integrated into the 




s genome of said cell. 

it / 

f: Z 93 . The packagingpelj^^Gfaim 9 1 , further comprising a helper adenovirus 

£315 vector genome. 

O 

94. The packaging*cell of claim 91, wherein said recombinase is Cre.. 




